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(54) TiUe: ROTARY VANE TYPE MOTOR 

(57) Abstract 

A rotary vane type motor, compressor or 
pump (10) in which an eccentrically mounted ro- 
tor (20) having sliding vanes (22) rotates within a 
stationary main housing or stator (12). Centrifu- 
gal force developed by vanes rotating within a ro- 
tor will act against and be supported primarily by 
the stator and results in a high friction force. To 
reduce this friction force diametrically aligned 
vanes are integrally connected and the stator is 
. defined by a pair of opposed shells (14, 16), each 
shell being essentially a half cylinder such that 
the internal working surface of the stator against 
which the vanes move, forms essentially two op- 
posed and identical circular paths or segments 
(HD*). The movement path of the vanes may be 
further controlled by rollers (146) afixed thereto 
and adapted to engage a free idling race ring 
(162) mounted inside of the hoUow rotor and 
supported by means of a stationary crankshaft 
(108, 1 10, 1 64) so that the vanes pass the internal 
working surface of the stator without contact at a 
controlled clearance which permits operation at 
higher speeds. 
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ROTARY VANE TYPE MOTOR 

Background of the Invention ■ 

This invention relates to a vane type motor, 
compressor or pump of the type in which a fluid medium 
5 such as liquid or gas is either acted upon or util- 
ized as the drive mechanism for producing useful work. 
Thus when utili2ed as a pump, rotary motion is imparted 
to the impeller such that the vanes force liquid or 
gas located within the stator chamber to a point remote 
10 thereof. Similarly when used as a compressor, the 
vanes operate to compress a gaseous fluid similarly 
present in the stator chamber. Also when operated as 
a motor, a temperature and/or pressure elevated 
gaseous medium; for instance, steam, may be directed 
15 into the stator chamber so as to cause rotation of 
the rotor by reason of force exerted upon the vanes 
from which rotary motion may be usefully directed 
via a power takeoff associated with the rotor. 
Obviously, steam in such a situation would be condensed 
20 and could be utilized in a closed recycling system. 
The use of the device as a motor, of course, is not 
however limited to steam or other condensable fluids 
but can be operated on pressure differentials un- 
related to temperature differences. Also the source 
25 of temperature differential when utilized may be from 
any source including solar energy. 

Motors, compressors, or pumps of the above 
general type construction are well known and include 
those in which vanes are guided for slidable motion 
within slots provided in an eccentrically displaced 
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rotor such as shown in Figures 5 and 7 of the present 
drawings. Such vane constructions are representative 
of the prior art and include disposition in recesses 
disposed radially; i.e., vertical, to the rotor 
cylinder such as shown in Figure 6 wherein the 
5 centrifugal force developed by the vanes rotating 
• within the rotor will act against and be supported 
primarily by the rotor housing and results in a 
necessarily high frictional force. This force can 
be to an extent reduced by a tangential disposition of 
10 the vane slots such as shown in Figure 7. The Figure 
.7 arrangement reduces centrifugal force of the vanes 
against the rotor housing but simultaneously increases 
the torque of the vanes against the' rotor slots and 
this torque or tilting forces the vanes against the 
3-5 slot walls and thus undesirably causes wear at the 
interface . 

Because of these above-indicated disadvant- 
ages, it has been proposed to form a slidable double 
vane unit such as that shown in D. S. Patents 272,666; 

20 2,314,056; and 2,347,944. In such constructions, 
however, due to the need of the eccentric displace- 
ment of the rotor with regard to the stator housing, 
the housing must be shaped not in the form of a true 
circular cylinder but in the form of a generated 

!5 curve formed in accordance with a complex formula 

and which necessitates expensive and special machining 
of the stator housing. An example of such type 
construction is best shown in U. S. Patent 2,347,944 
issued May 2, 1944 in which only relatively minor 
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sections of the rotor housing is formed in a true 
circular path. Although such constructions are 
expensive and complex to produce, they do sub- 
stantially reduce the frictional contact of the 
5 vanes against the rotor housing. 

Other ways of increasing the efficiency of 
such devices .by reducing frictional contact of the 
vanes against the rotor housing have been proposed 
such as supporting the vanes by means of rollers 
10 attached thereto and guided by stationary inner race 
tracks attached to the stator walls. Such systems 
have been proposed with different stator configuration; 
for example, as single-action (Fig. 6-7) or double- 
acting pump or motor. The attendant disadvantage on 
15 all these systems is, however, that the rollers are 

required to rotate at a much higher RPM than the rotor, 
approximately 6 to 12 times faster dependent upon 
the ratio between the O.D. of the roller and the I.D. 
of the race track. 

Thus although the sliding friction of the 
vanes against the stator housing is eliminated and 
transferred into rolling resistance of the roller 
against the stationary inner race track, the attendant 
very high revolution of the rollers already by 
moderate rotation of the rotor (approximately 1000 
to 2000 RPM) and the necessary additional rotation of 
the rollers with the rotor around Its axis, presents 
extreme difficult running conditions which result in 
substantial speed reduction (rotor RPM) or bearing 
25 life time, practical not acceptable. Therefore this 
type of systems are limited in its applicability. 


20 


25 
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It is accordingly the principal- objective 
of the present invention to provide a motor of the 
aforementioned sliding vane type which effectively 
reduces the centrifugal force developed by the. 
5 rotating vanes and which also prevents any remaining 
centrifugal force from acting against the stator 
housing in a new, unique/ simple, efficient, and 
effective manner. 

This and other features of the present 

10 invention are accommodated by the use of a stator 
housing including a pair of opposed true circular 
cylinder halves each of which is shortened by a 
distance equal to about half the internal diameter 
of a theoretical true cylinder and the horizontal 

15 cylinder cord length at the central axis of the 
rotor. Further improvement of the operating 
characteristics of the sub j ect motor are provided 
by incorporation of rollers or sliding shoes attached 
to the double vanes which in turn roll or slide 

20 against idling race rings mounted inside of the 

hollow rotor and supported by means of a stationary 
crankshaft. 

Other objects, features and advantages of 
the invention shall become apparent as the description 

25 thereof proceeds when considered in connection with 
the accompaying illustrative drawings. 
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Description of the Drawings 
Fig. 1 is a perspective view of the rotary 
vane type motor device of the present invention 
wherein inlet and outlet gas ducts have been removed 
for clarity; 

5 Fig, 2 is a cross-sectional elevational 

view taken parallel to the cylinder and rotor axis 
along line 2-2 of Fig. 1 and shows in particular 
the internal construction of the stator and rotor 
assemblies; 

10 Fig. 3 is a vertical cross-sectional view 

and shows the relationship of the rotor, vanes, 
and stator housing when viewed from an end thereof; 

Fig. 4 is a perspective view of the double 
vane construction depicted in a position corresponding 
15 to that shown- in Figs, 2 and 7; 

Fig. 5 is a perspective view of the rotor 

assembly; 

Figs. 6 and 7 and diagrammatic illustrations 
of the centrifugal force distribution created by the 
20 interaction between the vanes and stator housing of 
known, i.e. "prior art" constructions; 

Fig. 8 is also a diagrammatic view illus- 
trating the relationship between the stator housing 
and rotor axes and illustrating in particular the 
25 eccentric displacement of the rotor axis vis-a-vis 
the stator chamber; 

Fig. 9 is a diagrammatic view illustrating 
the manner in v/hich the stator housing of the present 
invention is constructed from two true cylindrical 
30 shells or halves; 
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Fig. 11 is a diagrammatic view illustrating 
the further reduction of centrifugal force brought 
about by the simultaneous support and directional 
control of the rotational path of the sliding vanes 
5 by means of the contact of the rollers attached 
thereto with the free rotating inner race ring. 
Description of the Invention 
Turning now to the drawings and in particul- 
arly Fig. 1 thereof/ the overall configuration of the 

10 motor, compressor or pump 10 of the present invention 
is best shown^ Also, although previously indicated 
that such device 10 may equally function as a motor, 
compressor, or pump dependent on its operational 
mode, its operation will hereinafter be described as 

15 that of a motor. Accordingly, the term motor as used 
herein relates also to pumps or compressors dependent 
on the operational mode of the device 10. 

The motor 10 includes a generally cylindri- 
cal main housing 12 formed in a manner which herein- 
20 after will be more fully explained. The housing in- 
cludes a pair of hollow cylindrical shells 14 and 15 
which are shortened and rejoined in a manner which also 
will be fully explained so as to provide a hollow 
stator for the motor 10, A rotor assembly 18 includes 

25 a hollow cylindrical rotor 20 and a vane assembly 22. 
Gas inlet ports 24 and outlet ports 26 are provided 
in the housing 12 such that rotary motion may be 
imparted to rotor 20 and power created thereby 
harnessed by means of a power takeoff assembly 32 

30 including a driven sprocket 34 over which power belt 
(not shown) may be trained. 
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The power takeoff assembly 32 further 
includes a hollow end cap 36 inwardly terminating in 
an outwardly extended radial flange 38. The flange 
38 is in turn secured by any suitable means such as 
5 the bolts 40 shown to a circular end plate 42. There 
are two such circular end plates provided, one on 
either side of the cylindrical shells 14 and 16 and 
serve to position the aforementioned shells in place 
by means of a plurality of circumferentially spaced 
10 tie rods 4 4 extending through aligned openings 4 6 

and 48 respectively formed through the end plates 42 
and radial flanges 50 and 52 respectively provided 
on the shells 14 and 16. The tie rods 44 are threaded 
at opposite ends thereof and bolts 54 serve inter- 
15 connect housing 12 with respect to the plates 42 
. in the intended ^manner. It should also be pointed 
out that in- those areas in which the gas inlet and 
exit openings 24 and 26 are provided in the housing, 
that the tie rods 44 are omitted and the housing pro- 
20 vided with gaseous inlet and outlet ducts 28 and 30. 
Additionally, the flanges 50 and 52 may be held to 
the end plates 42 in such gas inlet and outlet 
areas by means of a plurality of bolts 56. 

As may best be seen by Fig.' 3, the rotor 
25 20 is separately mounted within the housing 12 so as 
to form a s^tator chamber 58 between the internal sur- 
face of the housing 12 and the external surface of the 
rotor 20. Accordingly, the rotor 20 is rotatable 
about its central axis RC as best shown in Pig. 8. 
30 The rotor 20 is further provided with two pair of 
diametrically opposed equally spaced slots 60 and 
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in which the vane assembly 22 is adapted to slide. 
The vane assembly 22 includes a pair of separate 
vanes 62 and 64 which are configured so as to enable 
them to slide with respect to each other as well as 
5 radially within the slots 60. The other ends of the 
vanes 62 and 64 are provided with seals 6 6 of appro- 
priate construction such that a sliding sealing 
engagement is made with the stator; that is, the 
inside surface of the housing 12 in the desired 
10 manner. The combined lengths of the vanes 52 and 64 
including the seals 66 is greater than the external 
diameter of the rotor and accordingly the vanes 
project radially from the rotor such that opposed 
ends of both of the vanes 62 and 64 pass the internal 
15 surface of the stator at any point with a controlled 
clearance and negligible variations at any point 
during the rotation of the rotor. Accordingly, the 
interior of the stator cannot be circular but as 
described in the aforementioned prior art need be 
shaped to accommodate the above-described action. The 
present motor construction affords such desirable 
non-circular configuration by maintaining an almost 
circular path in a straightforward, inexpensive, and 
easily machined manner so as to present significant 
improved performance characteristics over prior art 
devices. 

The manner in which such is accomplished 
is best seen by simultaneous reference to Figs. 3 and 
8 through 10. Thus Fig. 8 diagrammatical ly illustrates 
30 the conventional arrangement of a rotor mounted 
eccentrically within a true cylindrical housing 
wherein SC is the stator center and RC is the rotor 


20 


25 
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center* The distance A-A thus represents the diameter 
of the stator and the distance C-C equal to the chord 
length defined by a horizontal plane passing through 
the rotor center RC. Accordingly, the distance C-C 
5 will always be defined by equation CC » A x sine £ 
and consequently will always be smaller than the line 
A-A and is dependent on the value of the eccentric 
displacement of the rotor with respect to the stator 
identified as ECT. 
10 The cylindrical housing HD as shown in 

Fig. 8 is divided into cylinder halves along the 
cylinder center line B-B. By removing a portion of 
the resulting open ends of such cylinder halves an 
amount equal to the length difference E between the 
15 distance A-A and C-C and then rejoining the halves, 
the resultant housing represented by the solid line 
HD in Fig, 9 is formed. Rotation of the vane assembly 
22 within housing HD around the rotor center RC 
results in only negligible deviation of approxi- 
20 mately 0,5% of the length of either vanes 52 or 64 

when in contact with the stator surface. Furthermore 
and as best illustrated by Fig. 10 such relationship 
results in a substantial reduction of the centrifugal 
force in comparison with prior art construction such 
25 as represented by Figs. 6 and 7 inasmuch as the vanes 
62 and 64 press against the stator housing sub- 
stantially only in the pressurized operating zone of 
the stator chamber 58; that is, the upper arcuate 
portion of the stator chamber primarily located 
30 Detween gas inlet and outlet openings 24 and 26 and 
approximately of a 150 degree arcuate extent. Such 
Fig. 10 area of frictional force or wasted energy is 
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represented by the stippled area in which the vector 
force arrows are positioned and is of a substantially 
smaller value than those in Figs. 6 and 7, In that 
regard. Pigs. 6 and 7 show existing and widely used 
5 vane arrangements wherein a rotor rotates within a 
true circular cylinder. 

As shown in Fig. 6 such rotor is provided 
with a plurality of radially extending slots 72 in 
which separate vanes 74 are positioned. The vanes 74 

10 are' spring urged into engagement with the inside 

diameter of the stator 76, the stippled area between 
the dotted circular line and the outside of the 
stator 76 representing the direction and value of 
the resultant centrifugal force. Turning now to 

15 Fig. 7, the configuration of the slots 78 in a 

rotor 80 has been modified such that the slots are 
formed along chordal paths. Vanes 82 are similarly 
positioned in such slots 78 and spring urged outwardly 
against the inside surface of the stator 84. Such 

2 0 arrangement results in the vanes 8 2 being disposed 

tangential .to the rotor 80. Such arrangement results 
in a reduced centrifugal force CF over that present 
in the Fig. 6 construction but one in which the center 
point of gravity CG is displaced and develops result- 
25 ing force components RFl and RP2 which produce a 
torque between the vanes 82 and the slots 78. 
Although this arrangement results in a material 
reduction in the total centrifugal force produced 
by the vanes 82 acting upon the stator walls 84 the 

3 0 resultant force causes an undesirable frictional 

engagement and wear between the vanes and the walls 
defining the slot walls 78. It may be thus apparent 
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that the stator configuration of the motor 10 of the 
. subject invention desirably reduces not only the 
centrifugal force present between the vanes and 
stator housing but additionally accomplishes such 
5 without undesirable side effects such as the undesir- 
able slot wear possible in the Fig. 7 construction. 

Turning now again to the drawings ,^ and Fig, 
2 in partiular, the manner in which the desirable 
stator configuration is brought about and assembled 
10 within the motor configuration 10 of the present 

invention is best shown. Also depicted is a means 
by which the motion of the vane assembly 22 is con- 
trolled with respect to the stator surface in such 
a way so as to prevent any action of the frictional 
15 forces produced by the vanes against the stator 

housing. This additional improvement will be appar- 
ent as the description of the invention proceeds and 
is graphically or diagrammatical ly illustrated by Fig. 
11 as well. 

20 Any suitable means is utilized to seal the 

shortened cylindrical segments 14 and 16 together 
at their parting line B-B and may include a gasket 
or other sealant material. As previously explained^ 
the housing segments 14 and 16 are positioned together 

25 by means of the tie bars 44 as well as the bolts 56. 
Additionally, each of the end plates 42 is provided 
with an eccentric recess 90 into which the circular 
end caps 92 of the rotor 20 are adapted to extend. 
In this regard and as best shown in Fig. 5, the rotor 

30 20 includes four individual segments 94 which are 
held together and in spaced relationship to each 
other so as to form the slots 60 by means of such 
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15 


20 


25 


end caps 92. The opposite edge faces 96 of each such 
segment 94 are provided with tapped or threaded holes 
98 which are adapted to receive bolts 100 passing 
through aligned openings 102 in the end caps 92. Each 
of the end caps 92 is further provided with four equal 
radially extending recesses 104 into which the outer 
edges of vanes 62 and 64 are adapted to extend in a 
manner that will hereinafter be more clearly explained. 
Additionally, each end cap 92 is also provided with 
a central circular recess 10 6 in which a disc shaped 
crank 108 of a rotor support shaft 110 is positioned. 

The power takeoff assembly 32 includes a 
bearing cover 112 which at its open end terminates 
in the outwardly extending flange 38 through which 
it is bolted to the end plate 4 2 by the bolts 116. 
A similar bearing cap 118 is positioned on the end- 
plate 42 positioned to the left of the housing as 
shown in Fig. 2. The difference between the bearing 
caps 112 and 118 being that the power takeoff cap 
112 is provided an opening 120 through which the 
driven gear 32 may be suitably connected to a power 
takeoff belt (not shown). A hollow shaft 122 having 
a radial flange 124 at its inner end is positioned' 
and supported by the shaft 110 by means of roller 
bearings 126. A circular collar 128 serves to engage 
the flange 124 and thereby attach the shaft 122 to 
the rotor end cap via a plurality of bolts 130. 
The opposite ends of each of the rotor shafts 110 
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10 


15 


20 


25 


30 


are supported within openings 132 provided in the end 
caps 112 and 118 is rotably supported by bearings 
positioned on the fixed positioned rotor shafts 110. 
In this manner, the rotor 20 is free to rotate within 
the stator chamber within the suitable clearance pro- 
vided by the recess 90 in each of the end plates 4 2, 
The driven gear 34 is fixed to the outer surface of 
the hollow shaft 122 by means of retaining rings 134. 
It should be noted that the shaft 122 in the power 
takeoff side; that is, within the bearing cap 112, 
is longer than that positioned on the opposite side 
.within bearing cap 118 so as to accommodate the 
driven gear 34. 

Introducing a pressurized gaseous medium 
into the stator chamber causes the vanes 62 and 64 
to move which in turn imparts a rotary motion to 
the rotor. Such gaseous medium is introduced into 
the stator chamber 58 via the inlet openings 24 
and exhausted through the outlet openings 2 6. 
Normally as in the operation of the device as a 
motor, such gas is introduced at a relatively high 
pressure and exhausted at a relatively low pressure. 
Also as previously explained, the source of such 
gaseous medium may be varied as may the operational 
mode of the device; i.e., the gear 34 may be driven 
so as to cause the rotor to rotate, thus causing the 
vanes to assume a similar path such that air or 
other gaseous material may be drawn into the stator 
chamber 58 and forced outwardly from the openings 26 
at a higher pressure thus acting as a compressor. 
Similar adjustments may be made so that the device may 
operate as a pump. 
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Thus now to Fig. 4 of the drawings in 
particular, the construction of the power or vane 
assembly 22 is best shown. The vane assembly 22 
includes a first slidable vane element 62 and a 
5 second slidable vane element 64. The vane element 62 
includes two similarly shaped sections 138 which are 
joined together by bifurcated yoke portions 1.44. 
Each of the yokes includes a roller 146 positioned 
at its outer extremity. Alternatively, a sliding 

10 shoe may be utilized in place of the rollers 14 6 

and for a purpose which will be hereinafter evident. 
The term roller thus includes sliding shoes. 

Each of the vane elements 62 and 64 includes 
blade-like portions B which extend laterally to both 

15 sides and which are adapted as previously indicated 
to extend into the slots 104 of the end caps 92 
provided for such purpose. Overall the construction 
of the vane assembly 22 is such that portions thereof 
may be readily removed from each other for ease in 

20 assembly and disassembly as for periodic replacement 
thereof. In that regard, it may be seen that the 
similarly shaped portions of the elements 62 and 64 
are joined together by essentially flat plates 148 
and 150. These plates 148 and :150 serve as connectors 

25 and accordingly join the blades portions thereof to- 
gether by means of screws 152 or other suitable means. • 
The rollers 146 are free to rotate on shaft 158 which 
laterally extend from the yokes 140 and 144. 

The rollers 146 are adapted to engage 

30 inner surface postions 160 of an idling hub or race 
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ring which serves to control; i.e., direct, the path 
of rotational movement which the vane assembly 22 
can assume. The idling hubs 162 are positioned at 
opposite sides of the housing 12 and are positioned 
5 upon a fixed pin shaft 164 inwardly extending into 
the hollow rotor from the crank 108, A central 
. boss 166 of the hub 162 receives a roller bearing 
158 as by press fit or other means and. in which the 
pin shaft 164 is supported. Accordingly, it may 

10 be seen that the hub 152 is free to idle about pin 
shaft 164 while supported by the bearings 168 and 
is positioned entirely within the hollow confines of 
the rotor 20. 

Also as may be best seen by simultaneous 

15 reference to Figs. 11 and 2, the centrifugal force 
imparted to the separate vane segments 62 and 64 
and that portion of the stator chamber 58 between 
the inlet and outlet openings 26 and 28 respectively r 
forces the rollers 14 6 into contact with the interior 

20 portions of the idling hubs 152 such that the desired 
amount of clearance between the blades and the interior 
surface of the stator chamber is preserved. This 
clearance will also as previously explained be along 
both circular paths. In the lower portion of the 

25 chamber between the inlet and outlet openings, the 

rollers 144 are out of contact with the idling hub 162 
such that the individual slidable vanes 62 and 64 in 
such position are free to slide upwardly and accord- 
ingly similarly out of frictional contact with such 
lower portion of the stator housing. Inasmuch as the 
distance between the rollers 146 and the distal blade B 
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on which a particular roller is supported is always 
the same, the position of the hubs 162 is chosen 
so that the desired clearance between the blades 
B and the stator chamber 58 is brought about in 
5 the power stroke of the vane assembly in the upper 
stator section between the inlet and outlet ports. 
• In this regard, the center line (D-D) of the hubs 
162 as seen in Fig. 11 is displaced a distance P 
below the center line B-B of the stator. This 
10 relatively small displacement also results in the 
rollers 14 6 being forced out of contact with the 
hubs 162 during the lov/er non-power stroke of the 
vane assembly (again noting the fixed distance 
between any particular roller 146 and its associated 
15 blade B) also as shown in Fig. 11. Thus, the 

centrifugal force which otherwise would be translated 
into frictional force is transferred to the idling 
hubs 162 via the rollers or slidable shoes 146. 
Also, by reason of the free idling nature of the 
hubs 162 and rollers 14 6, there is little likelihood 
of their mutual coaction causing uneven wear patterns 
on the hxab surfaces 160. 

It is accordingly desirable that the 
position of the vane assembly 2i2 can be adjusted 
25 relative to the stator housing such., that such 

desirable above-described rotational movement can 
take place in the intended controlled manner. Such 
adjustment is brought about by an adjusting assembly 
including two flat surfaces 174 machined on the 
one end portion surface of each of the rotor shafts 
110 in a location which extends outwardly of the 


20 


30 
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bearing caps 112 and 118. As was previously explained, 
the rotor shaft 110, the crank 10 8, and the crank 
pin 164 are essentially oi'ie piece construction and 
accordingly rotation of the shaft 110 with respect 
5 to the bearing covers 112 or 118 will serve to 
support and to position the idler hubs 162 with 
. respect to the stator chamber 58 • An adjustment 
disc 176 having a central rectangular or square 
opening (not shown) and adapted to engage the flat 
10 174 is supported on shaft 110 and positioned on the 
outside surface of the bearing covers 112 or 118 
by means of bolts 178 extending through arcuate 
slots (also not shown) and then into wall of the 
particular bearing cover. Accordingly, rotation of 
15 the adjustment disc can be utilized to position the 
hubs 162 individually at a top dead center position 
or other desirable intended position after which 
the bolts 178 are tightened to insure that such 
position is maintained. In this regard it should 
20 be pointed out that each of the idler hubs 162 

should be positioned with regard to the stator chamber 
at an equal height such that no undesirable tortional 
force is imparted to the opposed rollers 14 6 of a 
particular vane element 62 or 64* 
25 ' . The prevention of the centrifugal force 

by reason of the incorporation of the idler drums 
or race rings in the aforementioned way so as to 
control rotational movement of the, vane assembly 
22 with respect to the rotor is best shown in 
30 Fig. 11 wherein the stippled area represents the 
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total of frictional force. It may be seen firora a 
comparison of Figs. 10 and 1 that such centrifugal 
force is essentially the same in both embodiments 
but in the Fig. 11 system wherein the novel stator 
5 housing is additionally provided with the innovative 
idler hubs 162 so that the centrifugal force is 
. transferred by the rollers 14 6 to the interior 
surface 160 of the idling hubs. Thus a sliding 
friction of the vanes against the stator housing as 

10 in Fig. 10 is transferred to a rolling resistance 
which can be taken up by the ball bearings 168. 
Accordingly^ the present motor construction can 
even be operated at significantly greater speeds or a 
combination of both when such idler hub system is 

15 utilized. 

It should be pointed out that with regard 
to high speed operation of the rotor; i.e., over 
2000 to 6000 RPMr and dependent on the I.D. of the 
stator housing, sealing-elements between the 
20 interior of the stator and the vanes may not be 
necessary because the frictional sealing contact 
may result in substantially much higher energy 
losses than the insignificant pressure loss of the 
driving medium at such speeds. ' 
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What is claimed is: 

1. A rotary motor construction having a 
housing including a stator chamber in which a rotor 
including at least one associated sliding vane is 
adpated to rotate in an eccentric position with regard 

5 to said chamber wherein the rotor axis is in a lower 
portion thereof and said vanes slidably contact said 
chamber at least during an arcuate power stroke of 
said rotor rotation in an upper portion of said chamber; 
the improvement comprising said housing including a 

10 pair of opposed serai-cylindrical shells each having 
a portion of a true circular internal surface com- 
posite ly forming said stator chamber and wherein a 
diametrical chordal segment of at least one of said 
shells has been removed so as to form said chamber 

15 in an overall non-circular configuration but having 
a true circular portion within at least a major 
portion of said power stroke. 

2. The motor construction of claim 1 
wherein each of said shells consists of about 170® 

20 portion of a true circle. 

3. The motor construction of claim 1 
wherein an essentially diametric chordal segment is 
removed from each of said shells. 

4. The motor construction of claim 3 wherein 
25 the extent of the removed segments is equal to one- 
half the difference between the original central dia- 
meter parting line of said shells and a horizontal 
chord taken through the rotational axis of said rotor. 
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5. The motor construction of claim 4^ 

said housing further including a pair of longitudinally 
spaced end plates having opposed inner surfaces in 
respective engagement with the opposite side edges 
5 of said shells and means for retaining the relative 
position of said plates with respect to said shells 
so as to position said shells with respect to each 
other, said plates each further including a circular 
recess eccentrically disposed therein, said plate 
10 recesses opposed to each other and adapted to receive 
the opposite ends of said rotor. 

6. The motor construction of claim 5, 
said means for retaining the relative position of 
said plates comprising tie bars extending through • 

15 aligned openings disposed in radially extending 

flanges provided on both said shells and said plates 
and means for said tie bars so as to urge said 
plates together. 

?• The method of forming the stator 

20 chamber of a motor construction having a rotor 
including associated sliding vanes adapted to 
rotate in an eccentric position with regard to 
said chamber along an axis disposed in a below center 
position therein comprising removing a diametrical 

25 chordal segment from a pair of semi-cylindrical 

housing shells each having about a 170° portion of 
a true circular internal surface and thereafter dis- 
posing said shells along their resultant open face 
edges so as to form said final stator chamber con- 

30 figuration* 
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8. The method of forming a stator chamber 
as set forth in claim 7 wherein the combined extent 
of the removed chordal segment or segments is equal 
to the difference between the original central diameter 
5 of said shells when disposed together so as to form 
a cylinder and' a horizontal chord taken through the 
rotational axis of said rotor when disposed in its 
• operational position with regard to said chamber. 

9. A rotary motor construction having a 
10 housing including a stator chamber, a rotor disposed 
in said chamber and adapted for eccentric rotation 
with respect to said chamber along an axis located 
in the lower half of said chamber, said rotor having 
at least one vane freely radially slidable with respect 
15 thereto whereby said at least one vane and said rotor 
rotate as a unit such that said vane slidably engages 
inner wall portions of said. chamber at least during 
an arcuate power stroke portion of said vane rotation. 
10. The motor construction of claim 9 
20 including means for simultaneously receiving the 

centrifugal force imparted to said vane and for con- 
trolling the rotational path of said vane, said means 
comprising a pair of circular race rings having opposed 
open ends disposed within ^said rotor at opposite sides 
25 thereof, said vane having guide rollers at opposite 
sides thereof adapted to contact said race ring at 
least during said power stroke. 

11. The motor construction of claim 10 
including means for adjusting the operating position of 
30 said race rings relative to both said rotor and said 
stator. 
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12. The motor construction of claim 10 
including common support means for said rotor and 
said race rings and wherein said support means also 
functions as a portion of the adjustment means for 
said race rings. 

13. The motor construction of claim 10, said 
housing including a pair of end plates each in turn 
supporting a fixed position shaft in turn supporting 
said rotor at opposite outer ends thereof/ said 
shafts each inwardly terminating in a crank to which 

a crank pin inwardly extends, each said race rings 
supported on one of said crank pins, and means for 
turning said shafts so as to adjust the position of 
said race rings via said crank. 

14. The motor construction of claims 12 or 
13 or 11 wherein said race rings are being supported 
for free idling rotational movement. 

15. The motor construction of claim 1, 
including means for simultaneously receiving the 
centrifugal force imparted to said vane and for 
controlling the rotational path of said vane, said 
means comprising a pair of circular race rings having 
opposed open ends disposed within said rotor at 
opposite sides thereof adapted to contact said race 
ring at least during said power stroke, and means for 
adjusting the operating position of' said race rings 
relative to both said rotor and said stator. 

16. The motor construction of claim 13 
including common support means for said rotor and 
said race rings and wherein said support means also 
functions as a portion of the adjustment means for 
said race rings. 


20 


25 


30 
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17. The motor construction of claim 15, 
said housing including a pair of end plates each in 
turn supporting a fixed position shaft in turn 
supporting said rotor at opposite outer ends thereof, 
5 said shafts each inwardly terminating in a crank to 
which a crank pin inwardly extends, each said race 
rings supported on one of said crank pins, and means 
for turning said shafts so as to adjust the position 
of said race rings via said crank/ 
10 18. The motDr construction of claim 15 

wherein said race rings are bearing supported for 
free idling rotational movement. 
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